In this paper, we presented an investigation of the phase transformation of MgH 2 to Mg, in which a sample of a single-crystal MgH 2 nanofiber was prepared by hydriding chemical vapor deposition (HCVD) and observed by in situ (high-resolution) transmission electron microscopy (TEM). The results indicated that the orientation relationship between MgH 2 and Mg during the phase change was: one of the zone axis of MgH 2 <110> parallel to Mg [0001] zone axis, or one of the plane {110} of MgH 2 parallel to the basal plane of Mg (0001). On the basis of the obtained results, we proposed a structural model for the phase change of MgH 2 to Mg.
INTRODUCTION
Magnesium is a promising candidate for solid hydrogen storage owing to its abundance, low cost, reversibility, high gravimetric H 2 density of 7.6 mass %, and high volumetric H 2 density of 110 g/L hydrogen density. However, magnesium, or magnesium hydride, has limited its practical applications because of the high operation temperature and the slow hydrogen adsorption kinetics. [1, 2] To overcome these drawbacks, most studies focus on the preparation of Mg-rich alloys and composites. [3, 4] However, this causes lowering the H 2 storage capacity due to the added weight of the elements or compounds. Another solution is to reduce the size of the Mg/Mg-based materials to the nano-scale. In order to manufacture micro/nano-structured Mg or MgH 2 and their composites many processes, such as high-energy ball milling of MgH 2 or MgH 2 -based composites [3] [4] [5] , magnetron sputtering for Mg thin films, [6] physical vapor-transport deposition (PVD) of Mg nanowires, [7] and hydriding chemical vapor deposition (HCVD) of MgH 2 nanofibers, [8] [9] [10] have been used. The as-prepared Mg nanowires by the PVD method having diameters ranging from 30 to 170 nm exhibit enhanced hydrogen adsorption kinetics. Most significantly, the dissociation energy for the transformation of MgH 2 to Mg and H 2 decreases drastically from 74 kJ/mol-H 2 for bulk to 65.3 kJ/mol-H 2 for nanowires with diameters of 30-50 nm. [7] The HCVD method can be used to manufacture highly pure single-crystal nanofibers of MgH 2 on the nano/micro-scale. It has been reported that the as-prepared MgH 2 nanofibers exhibit excellent H 2 adsorption properties. [11] However, the mechanism underlying the dehydrogenation of the MgH 2 nanofibers are still not understood completely. Therefore, the purpose of this study is to observe the phase change of MgH 2 nanofiber prepared by HCVD to Mg via in situ (high-resolution) TEM, in which a structural model for elucidating the phase transformation of MgH 2 to Mg during the dehydrogenation is proposed.
EXPERIMENTAL
MgH 2 nanofibers were prepared by a gas-gas reaction (H 2 (g) + Mg(g) → MgH 2 (s)), i.e. the HCVD method, as described elsewhere. [8, 9, 11] 10 g of commercially available Mg powder (purity: 99%; particle size: < 75 µm) was placed in an Inconel tube and heated to vaporize in an H 2 atmosphere 
RESULTS AND DISCUSSION

Crystal structures of Mg and MgH 2
Magnesium has a hexagonal-close-packed (hcp) structure (space group of P6 3 /mmc) with lattice parameters of a = b = 3.21 Å and c = 5.21 Å. [12] On the other hand, magnesium hydride has a tetragonal rutile (P4 2 /mnm) structure with a = b = 4.50 Å and c = 3.01 Å. Figure 1 shows the unit cell images of MgH 2 and Mg. Insets of Figure 1 show the atomic arrangement for MgH 2 (110) and Mg (0001), respectively. Here, we index the MgH 2 SAED pattern from the [110] zone axis, as shown in Figure 2 Thus, we were careful during the comparison of the obtained results with those from other studies.
TEM decomposition of the MgH 2 nanofiber
Here, we conclude that the relationship is: one of the zone axis of MgH 2 <110> parallel to Mg [0001]
zone axis, or one of the plane {110} of MgH 2 parallel to the basal plane of Mg (0001). Figure 3 shows the results of the careful observation of the orientation relationship via the high-resolution TEM technique. Figure 3 
Structural model for the phase transformation: MgH 2 to Mg
Magnesium has an hcp structure with the atom stacking sequence of ABABAB.... Figure 4 (a) shows an image for the hcp stacking and Figure 4 presented in Figure 4 , shows the movement of the Mg atoms of MgH 2 after losing hydrogen during the decomposition. Conversely, in the hydrogenation process, we believe that the Mg atoms move in the opposite directions for accepting hydrogen.
CONCLUSIONS
We investigated the phase transformation of 
